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(54) ENDOSCOPE LIGHT SOURCE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To supply light for sufficient 
quantity even in the case of use for an endoscope . 
provided with a thin light guide by providing a light 
quantity cut mask for limiting the quantity of incident 
light near the incidence plane of the light guide. 
SOLUTION: Near the incidence end of a light guide 1 f a 
light quantity cut mask 2 for limiting the quantity of light 
made incident to the light guide 1 is provided just before 
the incidence end of the light guide 1. Thus, light from a 
light source lamp is made incident through an opening 
part 3 of the light quantity cut mask 2 to the light guide 
1. A high-luminance 150 W metal halide lamp is used for 
the light source lamp so as to supply light for sufficient 
quantity even in the case of using the light guide 1 for 
the endoscope. Since the light quantity cut mask 2 is 
provided so that the light made incident through the 
opening 3 to the light guide 1 does not exceed quantity 
more than a fixed level because of the light quantity cut 
mask 2 even in the case of use for the endoscope of a 

thick light guide 1, however, any problem such as heating at the top end of the endoscope does 
not occur. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Endoscope light equipment characterized by having arranged the quantity of light cut 
mask for restricting \ in / outgoing radiation and the endoscope light equipment to illuminate / for the 
outgoing radiation light from a light source lamp ] the amount of incident lights to a light guide to a 
photographic subject near the incidence end face of the aforementioned light guide through a light 
guide just before the incidence edge of the aforementioned light guide. 

[Claim 2] Endoscope light equipment of the claim 1 characterized by making the aforementioned 
quantity of light cut mask composition in which the amount of incident lights to the aforementioned 
light guide becomes 2000 lumens or less. 



CLAIMS 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the endoscope light 
equipment for supplying lighting light to the light guide for lighting of an endoscope lighting system. 

[0002] 

[Description of the Prior Art] In recent years, the long and slender insertion section is made to insert 
into a coelome, a coelome viscus machine is observed or the endoscope which can perform various 
curative treatment using the disposal implement inserted into the disposal implement channel if 
needed is used widely. 

[0003] The light guide which this endoscope leads the lighting light by which outgoing radiation was 
carried out from external light equipment to the insertion section, carries out outgoing radiation 
towards a photographic subject, and illuminates this is prepared. 

[0004] The light equipment used here has the optical system for condensing the light which carries 
out outgoing radiation from a light source lamp, and leading to the incidence end face of a light 
guide. , . 

[0005] The light guide which there is a thing of various sizes and is used for an endoscope also 
changes with endoscopes, and the size of an endoscope is also various. Generally, although a light 
guide is also thick and sufficient quantity of light for observation is obtained, in the case of a narrow 
endoscope, the light guide of a thick endoscope is also thin, and quantity of light sufficient for the 
reason is not obtained. Thus, although the f number of observation optical system is made into 
smallness and it is made to obtain luminosity sufficient as the whole endoscope system when 
quantity of light with it is not obtained, depth of field produce the fault which is not enough, [ a thin 
light guide and ] [ sufficient ] 

[0006] Moreover, although light source lamps, such as a xenon, metal halide, and a halogen, are used 
for endoscope light equipment, there is a life in these light source lamp. Therefore, the light source 
lamp built in endoscope light equipment is turned off in the midst of inspection by the endoscope 
etc., and un-arranging of having to stop having to close inspection etc. starts. 
[0007] In order to lose this un-arranging, when a light source lamp is turned off to light equipment, 
the light equipment which put the emergency light lamp side by side is known so that it can continue 
supplying lighting light to a lighting system. Such conventional endoscope light equipment with a 
built-in emergency light lamp consists of the reflective mirrors 22 and the source lamps 21 of 
emergency light photometry which are inserted into the optical path of main light source side 20, as 
i shown in drawing 5 , and it reflects the flux of light for lighting by the reflective mirror 22 with the 
source lamp of emergency light photometry, and it is made to lead it to the incidence end face of a 
light guide. 
[0008] 

[Problem(s) to be Solved by the Invention] It is possible to use the high intensity lamp of high power 
for the increase in the quantity of light to the endoscope using the narrow diameter light guide. 
However, when the light equipment using such a high intensity lamp is applied to the endoscope 
using the thick light guide, the quantity of light which carries out outgoing radiation from an 
endoscope nose of cam becomes size, and generation of heat by the endoscope point becomes a 
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problem. 

[0009] There are various kinds of the light equipment used by the endoscope system, and the 
outgoing radiation quantity of lights also differ in each light equipment. Therefore, what is necessary 
is just to use a narrow light guide in accordance with the light equipment using the lamp of high 
brightness, in order to avoid the problem of generation of heat by the endoscope point. However, 
since the lighting quantity of light will run short and it will become dark if the light equipment of the 
lamp of low brightness is combined and used for the endoscope using such a narrow light guide, it 
cannot be used, and it is not desirable as the whole endoscope system. 

[0010] Therefore, when it not only makes it the shortage of the quantity of light not arise, but 
combines with the endoscope using the thick light guide in the narrow endoscope especially using 
the narrow light guide combining the light equipment using the lamp of high brightness, it is 
necessary to make it the problem of generation of heat not arise, as lighting light of the quantity of 
light more than a constant rate is not supplied. 

[0011] Moreover, in light equipment equipped with the above emergency light lamps, there was a 
fault that sufficient NA was not securable to a light guide, in the conventional equipment which 
inserts a reflective mirror into the optical path of the main light source as shown in drawing 5 . 
[0012] In light equipment equipped with the conventional emergency light lamp shown in drawing 
5 , in order to make the incidence end face of a light guide condense the flux of light which carries 
out outgoing radiation from the emergency light lamp 21, as shown in (B), using the ellipsoid mirror 
23 as shown in (A) of drawing 5 , it is necessary to use a condenser lens 24. When such the ellipsoid 
mirror 23 and a condenser lens 24 are used, sufficient optical path length is needed and all have the 
fault which cannot secure sufficient NA to NA of a light guide. 

[0013] Moreover, in the light equipment shown in drawing 5 , in order to secure sufficient NA to an 
emergency light side, not only an emergency light side but the main light source side becomes large- 
sized, and light equipment itself has the fault which becomes large-sized. 

[0014] Therefore, when the main light source side lamp stops lighting up and it uses an emergency 
light lamp, in order that, as for the conventional example shown in drawing 5 , the whole observation 
visual field not only becomes dark, but may carry out incidence only of the low flux of light of NA 
to NA of a light guide, the observation visual field circumference becomes dark. 
[0015] Therefore, there is a fault - only an inadequate inspection result is obtained that it is hard to 
perform observation with a clear image in the cases, such as observation with an endoscope. 
[0016] this invention offers the light equipment which the problem of generation of heat does not 
produce, when it is used for the endoscope equipped with the narrow light guide, and when it is used 
for the endoscope equipped with the thick light guide possible [ supply of sufficient quantity of' 
light]. 

[0017] Moreover, this invention is the thing equipped with the emergency light lamp used when 
lighting of the main lamp is impossible, when it switches an emergency light, it can supply sufficient 
quantity of light and sufficient light of NA to the light guide for lighting, and it offers the light 
equipment of compact composition. 
[0018] 

[Means for Solving the Problem] Incidence of the light equipment for endoscopes of this invention is 
carried out to a light guide from the plane of incidence from a light source lamp, and it is 
characterized by arranging the quantity of light cut mask for restricting the amount of incident lights 
near the plane of incidence of a light guide in the lighting system for endoscopes which is 
transmitted by this light guide, is made to carry out outgoing radiation from the outgoing radiation 
side, and illuminates a photographic subject. 

[0019] It is characterized by making it the amount of incident lights to a light guide not exceed 2000 
lumens (lumen) with the quantity of light cut mask for restricting especially the amount of incident 
lights. 

[0020] that is, when using the light equipment of this invention as an object for endoscopes which 
has a narrow light guide, sufficient quantity of light is obtained - as - high, while using a brightness 
lamp In case incidence is carried out to a narrow light guide, when it is the area of opening which it 
does not have at all and incidence of the operation which intercepts light is moreover carried out to a 
thick light guide It is characterized by using the quantity of light cut mask which has the area of 
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opening which can restrict the amount of incident lights to the grade from which generation of heat 
of an endoscope point does not become a problem, securing sufficient luminosity for the amount of 
incident lights by intercepting a part of light of the light source. 

. [0021] this invention will be because it checked that the amount of incident lights could be restricted 
to the value of simultaneously regularity, if the path of a light guide exceeds constant value by 
having been made based on the result which measured the amount of incidence to the light guide 
from which a path differs using the quantity of light cut mask of the area (path of opening) of fixed 
opening, and using this quantity of light cut mask so that it may explain in detail based on the form 
of operation later. 

[0022] Furthermore, as a result of measuring change of the calorific value of the endoscope point by 
increase of the amount of incident lights, when the amount of incident lights exceeds 2000 lumens, it 
is what calorific value became size and found out that it was not desirable on use, therefore it is most 
desirable to consider as the grade to which the amount of incident lights does not exceed about 2000 
lumens using a quantity of light cut mask. 

[0023] Moreover, the light equipment for endoscopes of this invention is set to the endoscope 
lighting system which make carry out incidence of the outgoing radiation light from light equipment, 
it is made to transmit and carry out outgoing radiation from the plane of incidence of a light guide, 
and illuminates a photographic subject. It is the thing equipped with the emergency light. inserted 
between a light source lamp and a light, guide, and this emergency light consists of a light source 
lamp and condensing optical system, and condensing optical system is characterized by making the 
path of the direction more nearly right-angled than- the longitudinal direction of the bulb of a light 
source lamp to a longitudinal direction into size. 

[0024] NA of the light which carries out incidence of the condensing optical system of an emergency 
light to the light guide of the light condensed by this right-angled direction by having made it size in 
the path of the longitudinal direction of the bulb of a light source lamp and a right-angled direction is 
made for the light equipment of this this invention to seldom become smallness to NA of a light 
guide, for example, it was made to become 70 percent or more. 

[0025] By this, when it switches to an emergency light, comparatively big NA is maintained, 
moreover, there is no emergency light with a bird clapper on a large scale, it is compact and a switch 
can make in easy composition. 
[0026] 

[Embodiments of the Invention] Next, the form of operation of the light equipment of this invention 
is explained based on a drawing. 

[0027] Drawing 1 is drawing in which showing the form of operation of the 1st of this invention, and 
showing near the incidence end face of the light guide used for the endoscope of the light equipment 
of this invention, and on usual light equipment and substance, since it is the same, the composition of 
a light source lamp etc. has been omitted. 

[0028] In this drawing 1 , when 1 combines a light guide and 2 combines light equipment, it is the 
quantity of light cut mask located near the incidence end face of this light guide 1, and in the light 
guide 1 of this quantity of light cut mask 2, the light source lamp which is not illustrated is located in 
an opposite side, and the light from this lamp carries out incidence to a light guide 1 through the 
opening 3 of a quantity of light cut mask. 

[0029] High brightness 150W metal halide lamp is used so that the light source lamp used with the 
light equipment of the form of this operation can supply sufficient quantity of light also to the 
endoscope of a narrow light guide. 

[0030] When it uses for the endoscope of a narrow light guide by using such a lamp (lamp whose 
quantity of light is size enough) of high brightness, sufficient quantity of lighting light can be 
supplied. Moreover, since it may be made for the light which passes the opening 3 with the quantity 
of light cut mask 2, and carries out incidence to a light guide 1 not to become the quantity of light 
more than fixed when it is used as an object for the endoscopes of the thick light guide of a path by 
having the quantity of light cut mask 2, the problem of generation of heat of an endoscope point is 
not produced. 

[0031] And in the case of the form of this operation, it is able to make it, even if the path of a light 
guide becomes size by setting the path of a quantity of light cut mask to 3.7mm not to exceed 2000 
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[0032] Drawing 2 is a graph which shows the path R of a light guide, and a relation with the quantity 
of light I. When a does not use a quantity of light cut mask in this graph, b shows the case where a 
quantity of light cut mask is used. As shown in this drawing, if a quantity of light cut mask is used, it 
turns out that.it does not increase more than the fixed quantity of light. 

[0033] Moreover, the quantity of light cut mask 2 in the form of this operation It is made for a light 
guide to differ [ a cross-section configuration / the path rl by the side of the light guide of them 
(bore) ] from the path (outer diameter) r2 of an opposite side by the wedge shape, as shown in 
drawing 1 . Moreover, as it is made for rl to become smallness from r2 and it becomes size from NA 
of a light guide 1 according to the difference of the bore to thickness d, and an outer diameter, it is 
made for the quantity of light cut function to have only a bore. 

[0034] It is as follows when the concrete value of the bore rl grade of a quantity of light cut mask is 
shown as an example of the light equipment of the form of this operation. 

dl=0.7mm, d2=2.3mm, rl=3.7mm, r2=5.7mm[0035] the light equipment of this example - instead 
of [ of the 150W above-mentioned metal halide lamp as a light source lamp ] - further - high - 
when a brightness lamp is used, it is necessary to make the bore rl of a quantity of light cut mask 
into smallness from 3.7mm 

[0036] In the form of the above-mentioned implementation, NA can fully make, with the light of the 
amount of incident lights to the light equipment which the problem of generation of heat at the nose 
of cam of ah endoscope moreover does not produce to the light guide of a thick path in size by 
selecting suitably the value of rl, r2, dl, and d2. . 

[0037] Moreover, with the brightness of the light source lamp to be used, the value of the above rl, 
r2, and dl and d2 grade is selected to a suitable value, and realization of good light equipment is 
attained. • - 

[0038] It is the ellipsoid mirror which reflects the flux of light to which 5 was carried out for 
example, from 150W metal halide lamp with the main light source lamp, and outgoing radiation of 6 
was carried out [ in / drawing 3 / drawing 3 is drawing showing the form of the 2nd operation of 
others of the lighting system for rigid mirrors of this invention, and ] from the main light source 
lamp 5, and is condensed by the incidence edge of a light guide by this ellipsoid mirror 6. Drawing 
for 7 adjusting an infrared cut filter and 8 adjusting the outgoing radiation quantity of light and 10 
are emergency light units. When the metal halide lamp 5 which is the main light source lamp is on, if 
a lamp 5 is no longer turned on by the life etc. optical path outside, this emergency light unit 10 will 
replace an infrared cut filter 7 automatically, and will be inserted into an optical path. 
[0039] Drawing 4 is drawing showing a state when the emergency light unit 10 is inserted into an 
optical path. This emergency light unit 10 consists of the emergency light lamp and the ellipsoid 
mirror 12 of the halogen lamp 11. Moreover, by being arranged so that the longitudinal direction of 
an arc tube may become perpendicular to an optical axis, being able to shorten the optical path 
length, when ah arc tube sets to the vertical sense in this way, and using the ellipsoid mirror 12, the 
emergency light lamp 11 is effective, when the optical path length for emergency light insertion 
cannot fully be taken. Therefore, not only an emergency light but the main light source side is not 
enlarged, but the whole light equipment can be miniaturized. 

[0040] Moreover, the oblong ellipsoid mirror 12 is used so that the arc tube of the emergency light 
lamp 11 may be wrapped as optical system for emergency lights. A lateral path is 35mm, and NA of 
the reflected light by the ellipsoid mirror 12 satisfies about about 80% to NA0.66 of a light guide, 
and when this ellipsoid mirror 12 is illuminated according to the flux of light by which outgoing 
radiation is carried out from an endoscope nose of cam, it does not have darkly the circumference 
luminous intensity distribution of an observation visual field with a bird clapper. 
[0041] Moreover, the outgoing beam from the light-emitting part of the emergency light lamp 11 is 
efficiently condensed by the incidence end face of a light guide by using an ellipsoid mirror. 
[0042] As mentioned above, the light source for endoscope lighting of this example can make an 
emergency light unit compact, and can supply light of NA sufficient with sufficient quantity of light 
to a light guide. Moreover, the ellipsoid mirror which cannot take enough the space which an 
emergency light unit inserts can be used for this example by the main light source side, and it can 
miniaturize the whole light source. 
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[0043] Moreover, the configuration of an ellipsoid mirror is set up so that an emergency light unit 
can insert in the main light source side in the light equipment of this invention in an optical path and 
sufficient NA can be secured also to NA of a light guide. 

[0044] The ellipsoid mirror used in this example gives an interference film to the ellipsoid of the 
glass substrate of the cross-section configuration by which glass fabrication was carried out and to . 
illustrate, and gives a reflex function. Moreover, this interference film reflected the light of a visible 
region, and has prevented reflection of the light of an infrared region by making the light of an 
infrared region penetrate to some. extent. That is, the infrared cut function is also given. However, in 
order that the wavelength field of light penetrated and reflected with the incident angle of the beam 
of light which carries out incidence to a film may shift an interference film, the spectral 
characteristic of the reflected light by the ellipsoid mirror 6 changes with the differences in NA of a 
beam of light which carry out incidence to a light guide a lot. 

[0045] The thickness is becoming thick gradually towards the periphery of an ellipsoid mirror, the . 
interference film given to the ellipsoid mirror 6 used in this example abolishes the difference of the 
part light reflex property in the core and periphery of an ellipsoid by this, and it is made for the 
spectral characteristic of the reflected light to become simultaneously regularity by the whole 
ellipsoid. 

[0046] Moreover, in this example, it is made the business for which the infrared cut filter 7 which ' 
gave the interference film to the transparent glass substrate is arranged, and this infrared cut filter 7 
and the infrared cut operation by the interference film given to the ellipsoid mirror 6 are doubled, 
that is, sufficient infrared cut is performed using the interference type infrared cut filter of two 
sheets. 

[0047] That is, it is reflected by the infrared cut filter 7, and the infrared radiation which it cannot 
finish removing by the ellipsoid mirror 6 returns to the ellipsoid mirror 6, penetrates this ellipsoid 
mirror 6, and is removed out of an optical path; Moreover, generating of heat can also be prevented, 
without [ therefore ] infrared radiation repeating a multiple echo in an optical path. 
[0048] As mentioned above, when this example also uses high brightness 150W metal halide lamp 
and applies it to the endoscope of a narrow light guide, supply of sufficient quantity of light is 
possible to an irradiated body. 

[0049] Moreover, also in this example, the quantity of light cut mask 2 is formed near the light guide 
1. Therefore, when it uses for the endoscope of a thick light guide, even if it uses the light source 
with high brightness, the quantity of light becomes size with this quantity of light cut mask, and 
there is ho generation of heat of an endoscope point in a problem with a bird clapper. 
[0050] Moreover, it is desirable for the amount of the light irradiated by area, an arrangement 
position, etc. of opening of a quantity of light cut mask at a light guide incidence end face to make it 
2000 lumens or less. For example, by setting the bore rl of a cut mask to 3.7mm like the 
aforementioned example 1, the quantity of light irradiated by the light guide incidence end face 
becomes about 2000 lumens. 

[0051] It is as having stated above, and although indicated to a claim, as for the endoscope light 
equipment of this invention, the light equipment indicated in each term of other following can also 
attain the purpose of this invention. 

[0052] (1) Endoscope light equipment characterized by being smaller than the path of the light guide 
which the bore of a quantity of light cut mask connects with the equipment indicated to the claim 1 
of a claim, or 2. 

[0053] (2) Endoscope light equipment characterized by the bore of a quantity of light cut mask being 
4mm or less with the equipment indicated to the claim 1 of a claim, or 2. 
[0054] (3) Endoscope light equipment to which the bore (path by the side of a light guide) is 
characterized by being smallness rather than an outer diameter with the equipment indicated to the 
claim 1 of a claim, or 2 by the acute angle [ the inner direction ] cross-section configuration [ of a 
quantity of light cut mask ] wedge shape. 

[0055] (4) Endoscope light equipment whose condensing optical system is an ellipsoid mirror with 
the equipment indicated to the claim 3 of a claim. 

[0056] (5) Endoscope light equipment characterized by making it become thick with the equipment 
indicated in the term of the above (4) as the ellipsoid mirror went the thickness of an interference 
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film by composition which prepared the interference film which gave the reflex function to the 
ellipsoid to the periphery from the optical axis. 

[0057] (6) Endoscope light equipment characterized by the lamp for emergency lights being a 
halogen lamp with the equipment indicated to the claim 2 of a claim, above (4), or (5). 
[0058] (7) Endoscope light equipment characterized by being arranged so that the longitudinal 
direction whose halogen lamp for emergency lights is an arc tube may become perpendicular to an 
optical axis with the equipment indicated in the aforementioned term of (6). 
[0059] 

[Effect of the Invention] Using the lamp of high brightness, to the endoscope using the narrow 
diameter light guide, the problem of generation of heat of a point does not produce it to the 
endoscope using the thick light guide by preparing a quantity of light cut mask near the incidence 
end face of a light guide while sufficient bright lighting is possible for the endoscope light equipment 
of this invention. Moreover, when an emergency light lamp is used for light equipment equipped 
with the emergency light of this invention, it can supply the light of sufficient quantity of light and 
NA. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the endoscope light 
equipment for supplying lighting light to the light guide for lighting of an endoscope lighting 
system. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the long and slender insertion section is made to 
insert into a coelome, a coelome internal-organs machine is observed or the endoscope which 
can perform various medical treatment disposal using the disposal implement inserted into the 
disposal implement channel if needed is used widely. 

[0003] The light guide which this endoscope leads the lighting light by which outgoing radiation 
was carried out from external light equipment to the insertion section, carries out outgoing 
radiation towards a photographic subject, and illuminates this is prepared. 
[0004] The light equipment used here has the optical system for condensing the light which 
carries out outgoing radiation from a light source lamp, and leading to the incidence end face of a 
light guide. 

[0005] The light guide which there is a thing of various sizes and is used for an endoscope also 
changes with endoscopes, and the size of an endoscope is also various. Generally, although a 
light guide is also thick and sufficient quantity of light for observation is obtained, in the case of 
a narrow endoscope; the light guide of a thick endoscope is also thin, and quantity of light 
sufficient for the reason is not obtained. Thus, although the f number of observation optical 
system is made into smallness and it is made to obtain luminosity sufficient as the whole 
endoscope system when quantity of light with it is not obtained, depth of field produce the fault 
which is not enough. [ a thin light guide and ] [ sufficient ] 

[0006] Moreover, although light source lamps, such as a xenon, metal halide, and a halogen, are 
used for endoscope light equipment, there is a life in these light source lamp. Therefore, the light 
source lamp built in endoscope light equipment is turned off in the midst of inspection by the 
endoscope etc., and un-arranging of having to stop having to close inspection etc. starts. 
[0007] In order to lose this un-arranging, when a light source lamp is turned off to light 
equipment, the light equipment which put the emergency light lamp side by siide is known so that 
it can continue supplying lighting light to a lighting system. Such conventional endoscope light 
equipment with a built-in emergency light lamp consists of the reflective mirrors 22 and the 
source lamps 21 of emergency light photometry which are inserted into the optical path of main 
light source side 20, as shown in drawing 5 , and it reflects the flux of light for lighting by the 
reflective mirror 22 with the source lamp of emergency light photometry, and it is made to lead it 
to the incidence end face of a light guide. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Using the lamp of high brightness, to the endoscope using the narrow 
diameter light guide, the problem of generation of heat of a point does not produce it to the 
endoscope using the thick light guide by preparing a quantity of light cut mask near the incidence 
end face of a light guide while sufficient bright lighting is possible for the endoscope light 
equipment of this invention. Moreover, when an emergency light lamp is used for light equipment 
equipped with the emergency light of this invention, it can supply the light of sufficient quantity 
of light and NA. 
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TECHNICAL PROBLEM 



fProblem(s) to be Solved by the Invention] It is possible to use the high intensity lamp of high power 
for the increase in the quantity of light to the endoscope using the narrow diameter light guide. 
However, when the light equipment using such a high intensity lamp is applied to the endoscope 
using the thick light guide, the quantity of light which carries out outgoing radiation from an 
endoscope nose of cam becomes size, and generation of heat by the endoscope point becomes a 
problem. 

[0009] There are various kinds of the light equipment used by the endoscope system, and the 
outgoing radiation quantity of lights also differ in each light equipment. Therefore, what is necessary 
is just to use a narrow light guide in accordance with the light equipment using the lamp of high 
brightness, in order to avoid the problem of generation of heat by the endoscope point. However, 
since the lighting quantity of light will run short arid it will become dark if the light equipment of the 
lamp of low brightness is combined and used for the endoscope using such a narrow light guide, it 
cannot be used, and it is not desirable as the whole endoscope system. 

[0010] Therefore, when it not only makes it the shortage of the quantity of light not arise, but 
combines with the endoscope using the thick light guide in the narrow endoscope especially using 
the narrow light guide combining the light equipment using the lamp of high brightness, it is 
necessary to make it the problem of generation of heat not arise, as lighting light of the quantity of 
light more than a constant rate is not supplied. 

[0011] Moreover, in light equipment equipped with the above emergency light lamps, there was a 
fault that sufficient NA was not securable to a light guide, in the conventional equipment which 
inserts a reflective mirror into the optical path of the main light source as shown in drawing 5 . 
[0012] In light equipment equipped with the conventional emergency light lamp shown in drawing 
5 , in order to make the incidence end face of a light guide condense the flux of light which carries 
out outgoing radiation from the emergency light lamp 21, as shown in (B), using the ellipsoid mirror 
23 as shown in (A) of drawing 5 , it is necessary to use a condenser lens 24. When such the ellipsoid 
mirror 23 and a condenser lens 24 are used, sufficient optical path length is needed and all have the 
fault which cannot secure sufficient NA to NA of a light guide. 

[0013] Moreover, in the light equipment shown in drawing 5 , in order to secure sufficient NA to an 
emergency light side, not only an emergency light side but the main light source side becomes large- 
sized, and light equipment itself has the fault which becomes large-sized. 

[0014] Therefore, when the main light source side lamp stops lighting up and it uses an emergency 
light lamp, in order that, as for the conventional example shown in drawing 5 , the whole observation 
visual field not only becomes dark, but may carry out incidence only of the flux of light of a low NA 
to NA of a light guide, the observation visual field circumference becomes dark. 
[0015] Therefore, there is a fault - only an inadequate inspection result is obtained that it is hard to 
perform observation with a clear image in the cases, such as observation with an endoscope. 
[0016] this invention offers the light equipment which the problem of generation of heat does not 
produce, when it is used for the endoscope equipped with the narrow light guide, and when it is used 
for the endoscope equipped with the thick light guide possible [ supply of sufficient quantity of 
light]. 

[0017] Moreover, this invention is the thing equipped with the emergency light lamp used when 
lighting of the main lamp is impossible, when it switches an emergency light, it can supply sufficient 
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quantity of light and sufficient light of NA to the light guide for lighting, and it offers the light 
equipment of compact composition. 
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MEANS 



[Means for Solving the Problem] Incidence of the light equipment for endoscopes of this invention is 
carried out to a light guide from the plane of incidence from a light source lamp, and it is 
characterized by arranging the quantity of light cut mask for restricting the amount of incident lights 
near the plane of incidence of a light guide in the lighting system for endoscopes which is 
transmitted by this light guide, is made to carry out outgoing radiation from the outgoing radiation 
side, and illuminates a photographic subject. . - 

[0019] It is characterized by making it the amount of incident lights to a light guide not exceed 2000 
lumens (lumen) with the quantity of light cut mask for restricting especially the amount of incident, 
lights. 

[0020] that is, when using the light equipment of this invention as an object for endoscopes which 
has a narrow light guide, sufficient quantity of light is obtained - as high, while using a brightness 
lamp In case incidence is carried out to a narrow light guide, when it is the area of opening which it 
does not have at all and incidence of the operation which intercepts light is moreover carried out to a 
thick light guide It is characterized by using the quantity of light cut mask which has the area of 
opening which can restrict the amount of incident lights to the grade from which generation of heat 
of an endoscope point does not become a problem, securing sufficient luminosity for the amount of 
incident lights by intercepting a part of light of the light source. 

[0021] this invention will be because it checked that the amount of incident lights could be restricted 
to the value of simultaneously regularity, if the path of a light guide exceeds constant value by 
having been made based on the result which measured the amount of incidence to the light guide 
from which a path differs using the quantity of light cut mask of the area (path of opening) of fixed 
opening, and using this quantity of light cut mask so that it may explain in detail based on the gestalt 
of operation later. 

[0022] Furthermore, as a result of measuring change of the calorific value of the endoscope point by 
increase of the amount of incident lights, when the amount of incident lights exceeds 2000 lumens, it 
is what calorific value became size and found out that it was not desirable on use, therefore it is most 
desirable to consider as the grade to which the amount of incident lights does not exceed about 2000 
lumens using a quantity of light cut mask. 

[0023] Moreover, the light equipment for endoscopes of this invention is set to the endoscope 
lighting system which make carry out incidence of the outgoing radiation light from light equipment, 
it is made to transmit and carry out outgoing radiation from the plane of incidence of a light guide, 
and illuminates a photographic subject. It is the thing equipped with the emergency light inserted 
between a light source lamp and a light guide, and this emergency light consists of a light source 
lamp and condensing optical system, and condensing optical system is characterized by making the 
path of the direction more nearly right-angled than the longitudinal direction of the bulb of a light 
source lamp to a longitudinal direction into size. 

[0024] NA of the light which carries out incidence of the condensing optical system of an emergency 
light to the light guide of the light condensed by this right-angled direction by having made it size in 
the path of the longitudinal direction of the bulb of a light source lamp and a right-angled direction is 
made for the light equipment of this this invention to seldom become smallness to NA of a light 
guide, for example, it was made to become 70 percent or more. 

[0025] By this, when it switches to an emergency light, comparatively big NA is maintained, 



http:/ / www4.ipdljpo.gojp/ cgi-bin/tran^web,cgLejje 



2003/10/29 



2/4 V 




moreover, there is no emergency light with a bird clapper on a large scale, it is compact and a switch 

can make in easy composition. 

[0026] 

[Embodiments of the Invention] Next, the gestalt of operation of the light equipment of this 
invention is explained based on a drawing. 

[0027] Drawing 1 is drawing in which showing the gestalt of operation of the 1st of this invention, 
and showing near the incidence end face of the light guide used for the endoscope of the light 
equipment of this invention, and on usual light equipment and parenchyma, since it is the same, the 
composition of a light source lamp etc! has been omitted. 

[0028] In this drawing 1 , when 1 combines a light guide and 2 combines light equipment, it is the 
quantity of light cut mask located near the incidence end face of this light guide 1, and in the light 
guide 1 of this quantity of light cut mask 2, the light source lamp which is not illustrated is located in 
an opposite side, and the light from this lamp carries out incidence to a light guide 1 through the 
opening 3 of a quantity of light cut mask. 

[0029] High brightness 150W metal halide lamp is used so that the light source lamp used with the 
light equipment of the gestalt of this operation can supply sufficient quantity of light also to the 
endoscope of a narrow light guide. 

[0030] When it uses for the endoscope of a narrow light guide by using such a lamp (lamp whose 
quantity of light is size enough) of high brightness, sufficient quantity of lighting light can be 
supplied. Moreover, since it may be made for the light which passes the opening 3 with the quantity 
of light cut mask 2, and carries out incidence to a light guide 1 not to become the quantity of light 
more than fixed when it is used as an object for the endoscopes of the thick light guide of a path by 
having the quantity of light cut mask 2, the problem of generation of heat of an endoscope point is 
not produced. 

[0031] And in the case of the gestalt of this operation, it is able to make it, even if the path of a light . 
guide becomes size by setting the path of a quantity of light cut mask to 3.7mm not to exceed 2000 
lumens. 

[0032] Drawing 2 is a graph which shows the path R of a light guide, and a relation with the quantity 
of light I. When a does not use a quantity of light cut mask in this graph, b shows the case where a 
quantity of light cut mask is used. As shown in this drawing, if a quantity of light cut mask is used, it 
turns out that it does not increase more than the fixed quantity of light. 

[0033] Moreover, the quantity of light cut mask 2 in the gestalt of this operation It is made for a light 
guide to differ [ a cross-section configuration / the path rl by the side of the light guide of them 
(bore) ] from the path (outer diameter) r2 of an opposite side by the wedge shape, as shown in 
drawing 1 . Moreover, as it is made for rl to become smallness from r2 and it becomes size from NA 
of a light guide 1 according to the difference of the bore to thickness d, and an outer diameter, it is^ 
made for the quantity of light cut function to have only a bore. 

[0034] It is as follows when the concrete value of the bore rl grade of a quantity of light cut mask is 
shown as an example of the light equipment of the gestalt of this operation. 

dl=0.7mm, d2=2.3mm, rl=3.7mm, r2=5.7mm[0035] the light equipment of this example - instead 
of [ of the 150W above-mentioned metal halide lamp as a light source lamp ] — further — high — 
when a brightness lamp is used, it is necessary to make the bore rl of a quantity of light cut mask 
into smallness from 3.7mm 

[0036] In the gestalt of the above-mentioned implementation, NA can fully make with the light of 
the amount of incident lights to the light equipment which the problem of generation of heat at the 
nose of cam of an endoscope moreover does not produce to the light guide of a thick path in size by 
selecting suitably the value of rl, r2, dl, and d2. 

[0037] Moreover, with the brightness of the light source lamp to be used, the value of the above rl, 
r2, and dl and d2 grade is selected to a suitable value, and realization of good light equipment is 
attained. 

[0038] It is the ellipsoid mirror which reflects the flux of light to which 5 was carried out for 
example, from 150W metal halide lamp with the main light source lamp, and outgoing radiation of 6 
was carried out [ in / drawing 3 / drawin g 3 is drawing showing the gestalt of the 2nd operation of 
others of the lighting system for rigid mirrors of this invention, and ] from the main light source 
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lamp 5, and is condensed by the incidence edge of a light guide by this ellipsoid mirror 6. Drawing 
for 7 adjusting an infrared cut filter and 8 adjusting the outgoing radiation quantity of light and 10 
are emergency light units. When the metal halide lamp 5 which is the main light source lamp is on, if 
a lamp 5 is no longer turned on by the life etc. optical path outside, this emergency light unit 10 will 
replace an infrared cut filter 7 automatically, and will be inserted into an optical path. 
[0039] Drawing 4 is drawing showing a state when the emergency light unit 10 is inserted into an 
optical path. This emergency light unit 10 consists of the emergency light lamp and the ellipsoid 
mirror 12 of the halogen lamp 11. Moreover, by being arranged so that the longitudinal direction of 
an arc tube may become perpendicular to an optical axis, being able to shorten the optical path 
length, when an arc tube sets to the vertical sense in this way, and using the ellipsoid mirror 12, the 
emergency light lamp 11 is effective, when the optical path length for emergency light insertion 
cannot fully be taken. Therefore, not only an emergency light but the main light source side is not 
enlarged, but the whole light equipment can be miniaturized. 

[0040] Moreover, the oblong ellipsoid mirror 12 is used so that the arc tube of the emergency light 
lamp 11 may be wrapped as optical system for emergency lights. A lateral path is 35mm, and NA of 
the reflected light by the ellipsoid mirror 12 satisfies about about 80% to NA0.66 of a light guide, 
and when this ellipsoid mirror 12 is illuminated according to the flux of light by which outgoing 
radiation is carried out from an endoscope nose of cam, it does not have darkly the circumference 
luminous intensity distribution of an observation visual field with a bird clapper. 
[0041] Moreover, the outgoing beam from the light-emitting part of the emergency light lamp 11 is 
efficiently condensed by the incidence end face of a light guide by using an ellipsoid mirror. 
[0042] As mentioned above, the light source for endoscope lighting of this example can make an 
emergency light unit compact, and can supply light of NA sufficient with sufficient quantity of light 
to a light guide. Moreover, the ellipsoid mirror which cannot take enough the space which an 
emergency light unit inserts can be used for this example by the main light source side, and it can 
miniaturize the whole light source. 

[0043] Moreover, the configuration of an ellipsoid mirror is set up so that an emergency light unit 
can insert in the main light source side in the light equipment of this invention in an optical path and 
sufficient NA can be secured also to NA of a light guide. 

[0044] The ellipsoid mirror used in this example gives an interference film to the ellipsoid of the 
glass substrate of the cross-section configuration by which glass fabrication was carried out and to 
illustrate, and gives a reflex function. Moreover, this interference film reflected the light of a visible 
region, and has prevented reflection of the light of an infrared region by making the light of an 
infrared region penetrate to some extent. That is, the infrared cut function is also given. However, in 
order that the wavelength field of light penetrated and reflected with, the incident angle of the beam 
of light which carries out incidence to a film may shift an interference film, the spectral 
characteristic of the reflected light by the ellipsoid mirror 6 changes with the differences in NA of a 
beam of light which carry out incidence to a light guide a lot. 

[0045] The thickness is becoming thick gradually towards the periphery of an ellipsoid mirror, the 
interference film given to the ellipsoid mirror 6 used in this example abolishes the difference of the 
part light reflex property in the core and periphery of an ellipsoid by this, and it is made for the 
spectral characteristic of the reflected light to become simultaneously regularity by the whole 
ellipsoid. 

[0046] Moreover, in this example, it is made the business for which the infrared cut filter 7 which 
gave the interference film to the transparent glass substrate is arranged, and this infrared cut filter 7 
and the infrared cut operation by the interference film given to the ellipsoid mirror 6 are doubled, 
that is, sufficient infrared cut is performed using the interference type infrared cut filter of two 
sheets. 

[0047] That is, it is reflected by the infrared cut filter 7, and the infrared radiation which it cannot 
finish removing by the ellipsoid mirror 6 returns to the ellipsoid mirror 6, penetrates this ellipsoid 
mirror 6, and is removed out of an optical path. Moreover,* generating of heat can also be prevented, 
without [ therefore ] infrared radiation repeating a multiple echo in an optical path. 
[0048] As mentioned above, when this example also uses the high brightness 150 <DP N=0005> W 
metal halide lamp and applies it to the endoscope of a narrow light guide, supply of sufficient 
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quantity of light is possible to an irradiated body. 

[0049] Moreover, also in this example, the quantity of light cut mask 2 is formed near the light guide 
1. Therefore, when it uses for the endoscope of a thick light guide, even if it uses the light source 
with high brightness, the quantity of light becomes size with this quantity of light cut mask, and 
there is no generation of heat of an endoscope point in a problem with a bird clapper. 
[0050] Moreover, it is desirable for the amount of the light irradiated by area, an arrangement 
position, etc. of opening of a quantity of light cut mask at a light guide incidence end face to make it . 
2000 lumens or less. For example, by setting the bore rl of a cut mask to 3.7mm like the 
aforementioned example 1, the quantity of light irradiated by the light guide incidence end face 
becomes about 2000 lumens. 

[0051] It is as having stated above, and although indicated to a claim, as for the endoscope light 
equipment of this invention, the light equipment indicated in each term of other following can also 
attain the purpose of this invention. 

[0052] (1) Endoscope light equipment characterized by being smaller than the path of the light guide 
which the bore of a quantity of light cut mask connects with the equipment indicated to the claim 1 
of a claim, or 2. 

[0053] (2) Endoscope light equipment characterized by the bore of a quantity of light cut mask being 
4mm or less with the equipment indicated to the claim 1 of a claim, or 2. 
[0054] (3) Endoscope light equipment to which the bore (path by the side of a light guide) is 
characterized by being smallness rather than an outer diameter with, the equipment indicated to the - 
claim 1 of a claim, or 2 by the acute angle [ the inner direction ] cross-section configuration [ of a 
quantity of light cut mask ] wedge shape. 

[0055] (4) Endoscope light equipment whose condensing optical system is an ellipsoid mirror with 
the equipment indicated to the claim 3 of 'a claim. 

[0056] (5) Endoscope light equipment characterized by making it become thick with the equipment 
indicated in the term of the above (4) as the ellipsoid mirror went the thickness of an interference 
film by composition which prepared the interference film which gave the reflex function to the 
ellipsoid to the periphery from the optical axis. 

[0057] (6) Endoscope light equipment characterized by the lamp for emergency lights being a 
halogen lamp with the equipment indicated to the claim 2 of a claim, above (4), or (5). 
[0058] (7) Endoscope light equipment characterized by being arranged so that the longitudinal 
direction whose halogen lamp for emergency lights is. an arc tube may become perpendicular to an 
optical axis with the equipment indicated in the aforementioned term of (6). 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the composition of the 1st of the gestalt of operation of this invention 
[Drawing 2] The graph which shows the relation of the diameter of a light guide and the quantity of 
light in the gestalt of the 1st operation 

[Drawing 3] Drawing showing the composition of the 2nd of the gestalt of operation of this - 
invention 

[Drawing 4] Drawing showing the composition of the emergency light used with the gestalt of 
operation of the 2nd of this invention 

[Drawing 5] Drawing showing the composition of conventional endoscope light equipment 
[Description of Notations] 

1 Light Guide 

2 Quantity of Light Cut Mask 

5 The Main Light Source Lamp 

6 Ellipsoid Mirror 

7 Infrared Cut Filter 

10 Emergency Light Unit 

11 Emergency Light Lamp 

12 Ellipsoid Mirror 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 



[Drawing 2] 




[Drawjng_3] 
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